•SEP. 30. 1999 3:09PM IOWAMHOMD NO. 2578 P. 5/14 

Eurapelflcfaofl Pwntamt %%9 380 

* @ Qjtt Pat * m 0W ~ © PubHcationnumber: U^OO* 


Office eurepeen des brevets 

EUROPEAN PATENT APPLICATION 


<§> Applfca«onnumb«: 8830W1.4 ® F 16 C 1/22 

© Data of filing: 14.10.80 


© Priority: 14.1047 US 1QB483 

@ Date of publication of application: 
19.04*88 Bulletin 69/19 

@ OaalgnaifldContmciffigStBiaa: DE ES FR OB 


® Applicant: BABCOCK INDUSTRIES IWC, 
ttSOO HagflBity Roarf PA Box 2*15 
FarminfltEffi HPta Mlcrdgen 4aSS-24ie (US) 

@ Invantcri Stonnont JamnDvM 
3Q00 tfatk Island Road Oism Uka 
Michigan CU3) 

(S) HaprasGntffrtve: tvwl^ David Owitngton 

c/o Babcocfc Intamaltoeal plo 166 G»ut Pow Straet 
LandQnSE14VA (GB) 


3 

CM 

3 

CM 

co 


a. 

UJ 


@ Control cable adjuster device. 

(S) A control «W* adjuster device (Fhjure 1) for connection 
fffe and tensioning of a control cable run tacUidasjita^^alon 
member rod 12 -standing Into a tubular Housing 11. Collate 13 
biassed by a drwtnforenttsl spring 17 co-act with serrations 
12a on the rod 12. A hetol spring 19 acta to tnduca tension In 
the cabb fun- E ngagement of part ftuato^onlcal faces 15 on 
the collets 13 wtm a trusto-contaaJ face 16 on the tubular 
housta 11 acts to utqb the collets Into locking engagemeni 
whh the fWi12.Anis1fiJrtttns«nB (30,40) wrveateholdtnaroa 
h Iho extended pmWon during cfflmefltlon of tha device mio 
the cable run and to rolaamd to place the devto m service. The 
restraint means Includes an axkOy moveable release tube 13 
located for restricted axial movement on the tubular housing 1 1 
and formed with en eccentric counter-bore 3JH. A locking 
member *0 Is harmed wrtn an eccentric boss 41 located In tna 
eccentric counter-bore 37b and InwMdty directed serrationa, 
$uch that rotation of the tocHng member through a restricted 
are brings the serrations Into engagernerrt with the serrations 
12a on me rod 12 aadally to look the rod. 
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Description 


COWTTIOL CABLE ADJUSTER DEVICE 


This Invention relates to control cable adjuster 
devices and, more particularly to devices Insertable 
into control cable runs either at intermediate 5 
locations or adjacent terminations to provide ten- 
sioning of the cable run, such as In foot pedat 
operated cable controlled brake systems or clutches 
In automobiles. 

In EP-A-C2675fl5 there Is disclosed a control cable 10 
adjuster device Including a tubular housing having at 
one end a first anchorage connectable into a cable 
run and at the other and locating means for a 
termination member reslllently biased movably to 
©attend co-axfaliy of the tubular housing between a is 
position fully retracted into, and a position fully 
amended from, the tubular housing, the termination 
member being formed on the surface thereof with 
circumferential serrations engageable with collet 
members and, on the end thereof remote from the 30 
tubular housing, a second anchorage connectable 
into the cable run. and restraint means provided 
adjacent a portion of the termination member rod 
external to the tubular housing moveable between 
an engaged position in which a portion of the 26 
restraint means Is engaged with the termination 
member rod such that relative movement between 
the termination member rod and the tubular housing 
is restrained and a disengaged position In which the 
restraint means Is disengaged from the termination 30 
rod. 

By the present Invention, the restraint means of 
the device Includes a first member located on the 
tubular housing and formed with a bore cc~axlal With 
the- termination member rod through which the 3S 
termination member rod freely extends, and a 
second member located to be eccentrically rotatable 
in relation to the central axis of the bore of the first 
member, the second member having a central bore 
formed with an internal projection and being rotat- 40 
able eccentrically between the engaged position In 
which the Internal projection engages in the serra- 
tions on the termination member rod and the 
disengaged position In which the internal projection 
is radially spaced from the serrations. 45 

The Invention will now be described, by way of 
example, with reference to ma accompanying, partly 
diagrammatic, drawings, In which:- 

Figure 1 la a longitudinal sectional View of a 
self-adjusting cable control device In an en- SO 
gaged and unlocked configuration: 

Figure 2 Is a longitudinal sectional view of a 
portion of the device showing the device In a 
locked configuration: 

Figure 3 Is a longitudinal sectional view of a BS 
portion of the device showing the device In an 
unlocked and disengaged configuration; 

Figure 4 Is an end view of a release tube 
member; 

Figure 5 Is a cross section taken on the line 60 
V-v in Figure 4; 

Figure 6 Is the other end view of the release 
tube member, wfth a portion broken away; v 


Figure 7 Is an end vfawof a locking member; 
Figure 8 is a cross section taken on the line 
Vlll-VlllinFlgura7; 

Figure 9 is a cross section taken on the 
staggered line IX-K in Figure 1 ; and < 

Figure 10 is a cross section taken on the 
staggered line X X In Figure 2. 
Referring to Figures 1 to 3, the self-adjusting 
cable control device Is arranged to be Interposed In 
a cable run (not shown) and comprises a connecting 
member in the form of a tubular housing 11 having at 
one end a cap 10 carrying a cable anchorage 
crimped In position. A termination member In the 
form of a rod 12 extends through an opening in the 
other end portion 14 of the tubular housing end 11 
which opening serves to locate the termination 
member rod. The device Is connected Into a cable 
run with first and second anchorages (not shown In 
detail) on the end cap 10 and on the termination 
member rod 12. 

Clutch means reieasably connecting the tubular 
housing 11 and the rod 12 Include collect members 
13 positioned around the rod 12 within the end 
portion 14 of the tubular housing 11- Each collet 
member 13 has a first, external, part frusto-conlcal 
surface 15 at one end adapted to engage a 
complementary, first Internal frusto^conical surface 
16 on the end portion 14. A drcumferentlal retaining 
spring 17 extends clrcumferentially In aligned 
grooves 18 In each collat member 14 reslllently to 
urge the collet members 13 radially inwardly Into 
contact with the termination member rod 12. A 
helical spring id Interposed between a cup washer 
20 seated on an abutment or shoulder 21 on the end 
portion 14 and a disc 22 fixed on the end of the 
termination member rod 12 axlaily Inwardly of the 
housing 22 and to the right as seen In Figure 1. Each 
collet member 13 Is also formed at the end thereof 
opposite the and having surface 15, with a second, 
internal, pan frusto-conical surface 23. complemen- 
tary to a second, external, frusto-conlcal surface 24 
on the cup washer 20. The radially Inner faces of the 
collet members 13 and a portion of the rod 12 are 
circumterentlally grooved to form axially spaced, 
co-acting. 90* triangular profile, serrations 13a, 12a. 
The Interengagement of the Internal pertfrusto-coni- 
cal surfaces 23 of the collet members 13 with the 
external frusto-conlcal surfaces 24 of the cup 
washer 20 serves to assist the collet members 13 to 
disengage from The serrations 12a on the radially 
Inner faces upon relative axial movement occurring 
as described hereinafter. 

As shown In Figures 4 to 6. an axially moveable 
release tube member 30 extending through the end 
portion 14 around the termination member rod 12 
has an inner end portion 32 of cylindrical form having 
a co-axial bore 31 en axis Li and provided with an 
external. circumferentlaJ rib 35. the cylindrical wall 
being fanned with slits 33 to facilitate assembly by 
enabling the rib 35 to be deflected Inwardly to be 
snapped past a circumferential rib 36 on the end 
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portion 14 of the tubular housing to refrain the tube 
member 30 against axlally outward movement 
relative to the end portion whilst allowing limited 
axial movement. 

Circumferential!/ spaced, axlally extending, exter- 
nal splines 32a on the Inner end portion 32 of the 
release tube member mala with complementary axial 
grooves 14a In the end portion 14 of the housing 11 
to restrain relative rotation between the Inner end 
portion 32 and the housing 1 1. An outer end portion 
37 of the release tube member 30 has a radially outer 
cylindrical surface 37a eo*axlal with the axis Li of the 
Inner end portion 32 and an eccentric bore 37b with 
a circumferential groove 38 on an axis Lz offset from 
the axis Li. Pie bade of the eccentric bore is formed 
with a segmental recess 39 having radial end faces 
39a. 39b, A face 32b on the outer and portion 37 
serves to limit movement axlally inward of the tubular 
housing. 

As shown In Figures 7 and 8 a locking member 40 
Includes a knurled portion 43 and co-axlal central 
bore 44 wfth an eccentric boss 41 having a radially 
outer cylindrical surface (of diameter aquaJ to ttiatof 
the eccentric bore 37b) and a circumferential rib 48 
with an axis Li. offset from the axis U of foe bora 44 
A projection 47 Is provided on the end tape of the 
boas 42- A part cylindrical projection 45 Is provided 
on the face of the bore 44 and Is formed with an 
axlally spaced army of drcumforenttafly extending 
serrations complementary to the serrations 12a 
on the rod 12. 

The locking member 40 and the release tqbe 
member 30 are assembled together by pressing the 
boss 42 on the locking member 40 Into the eccentric 
bore 37b of the release tube member 30 such that 
the circumferential rib 48 mates with the circum- 
ferential groove 36 and the projection 47 registers 
with the segmental recess 39- The Inner end portion 
32 of the release tube member 30 la then assembled 
an to the end portion 1* of the housing n by 
pressing the Inner end portion 32 Info the end 
portion 14. and the axial splines 32a In register with 
axial grooves 14a to urge the circumferential rib 35 
on the Inner end portion past the circumferential rib 
36 on the end portion, the slits 33 facilitating this 
operation. 

With the tocWng member 40, the release tube 
member 30 and the tubular housing assembled 
together, the locking member Is rotatabJe through a 
restricted arc. which arc Is determined by the 
projection 47 contacting the radial faces 39a. 39b of 
the recess 39. Sines the locking member 40 rotates 
about the axis La offset from the central axis Li of 
the tubular housing, the spacing of the cylindrical 
projection 45 and serrations 46 from the cental axis 
Li Is varied wfth rotation from an unlocked position 
out of contact with the rod 12 - which thus is free to 
move axlally of the bora 4& - and a locked position In 
whloh the serrations 46 fully engage with the 
serrations 12a on the rod - thereby restraining axial 
movement of the rod relative to the locking member 
40. Since the locking member 40 Is connected 
through the circumferential rib 48 and groove 38 to 
the release tube member 30. which in turn Is 
connected for limited axial movement to the tubular 
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housing 11. relative axlai movement between the 
housing and the rod 12 is restrained when Iho 
locking member 40 is rotated to the engaged 
position other than for a short movement permitted 
by the spacing of the face 32b and the circumferen- 
tial rib 35 on the release tube member 30 In relation 
to the location of the circumferential rib 36 and end 
face of the end portion 14 of the tubular housing, to 
facilitate disengagement of the collet members 13 
from the rod 12. 

A convoluted shroud or boot S of elastic material 
surrounds the locking member 40 and seats In the 
end portion 14 of the tubular housing 11 and on the 
rod 13 to provide a seal against dirt, oil and other 
deleterious matter. 

In operation, to install the device Into a cable run, 
the locking member 40 Is rotated Into a position 
Indicated In Figures 1, 3 and 9 in which the rod 12 
passes freely through the bore 44 - The locking 
member 40 and the release tube member 30 are then 
urged axlally toward the tubular housing 11 to move 
the release tube 30 axially into the tubular housing, 
thereby moving the Inner and 50 Into contact with 
the coder members 13 and, by the Inter-action of the 
sets of frusto-conlcal surfaces 23, 24 v moving the 
collet members 13 axlally and radially out of 
engagement with the serrations 12a on the rod 12. 
Tension Is then applied to the rod 12 and The tubular 
housing 11 to withdraw the rod 12 axlally from the 
housing to an extended position and thereby 
compress the helical spring 19. With the rod 12 at the 
extended position Indicated In Figure 1. the locking 
member 40 Ts rotated to engage tho serrations 46 on 
the portion 45 with the serrations 12a on the rod - by 
virtue of the eccentricity of the boss 41 - thereby 
preventing retraction of the rod 12 Into the tubular 
housing 11 by the effect of the helical spring 19. The 
device Is then connected Into the slack cable run by 
attachments (not shown) to the tubular housing 1 1 
and rod 12. Having effected attachment, the locking 
member 40 Is rotated to The original position In which 
the rod 12 passes freely through the bore 44, 
whereupon the resilience of the helical spring 19 
urges retraction of the rod 12 asdally Into the housing 
11 and applies tension to the cable run. Upon the 
helical spring 19 reaching full extension commensur- 
ate with the tension In the cable run, at an 
intermediate position of retraction of the rod 12 Into 
the tubular housing 11, the resilience of the 
circumferential retaining spring 17 Is such as to 
overcome the radial component of the force across 
the serrations 12a> 13a and urge the collet members 
13 radially inwardly to bring tne serrations Into 
engagement, thereby restraining axial, movement 
between the tubular housing 11 and the rod 12. 
Movement of the collet members radially inwardly 
urges the release tube member 30 axlally outwardly. 
If, during use, the tension In the cable run fells below 
the force exerted by the helical spring 19 to an 
extent that axial movement of the rod 12 relative to 
the tubular housing 11 brings the frusto-conieaj 
faces 23. 24. into abutment and the radial component 
of the force across the serrations 12a, 13a and the 
frusto-conlcal surfaces 23, 24. Is sufficient to exceed 
the force exerted by the circumferential retaining 
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spring 17. the rod 12 being at an Intermediate 
position of retraction, Ihe collet members 13 move 
radially outwardly out of full engagement with the rod 
eo that the respective serrations 12a, 13a ratchet to 
a new axial position to restore the balance of forces 5 
by adjusting the effective length of the cable run 
within the Omtts Imposed by the length of the tubular 
housing 11. 

Since the convoluted shroud or boot S Is Hestibte, 
rotation of the locking member 40 can be effected by ro 
applying manual pressure through the convoluted 
shroud or boot adjacent the knurled portion 43 
whilst holding the tubular housing 11, so Thar the 
convoluted shroud or boot serves at all times to limit 
ingress of grease or dirt or other deleterious matter is 
into the tubular housing 11. The shroud or boot S 
also serves to bias the locking member 40 and the 
release tube member 30 away from the tubular 
housing 11. 

It will be appreciated that the aerations may be so 
formed as a screw thread rather than axtalfy spaced 
circumferential grooves. 

it will also be appreciated that whilst the foregoing 
description envisages the device being connected 
Into a run of core cable, preferably at one end 25 
thereof, the device Es readily modified to be 
connected Into a run of conduit of a control cable. In 
such an arrangement the core cable extends 
centrally through the device and the conduit is 
connected to the end of the tubular housing 11 and so 
the rod 12, which are made hollow to accommodate 
the core cable. Alternatively, the conduit In the form 
of a lightly wound wire spiral, may be substituted for 
the rod provided strength considerations allows, 
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1. A control cable adjuster device Including a 
tubular housing (11) having at one end a first 
anchorage (10) connectable Into a cable run 
and at the other end locating means for a 
termination member (12) rasiilandy biassed to as 
movably extend aradaJly of the tubular hous- 
ing (11) between a position fully retracted Into, 
and a position fully extended from, the tubular 
housing, the termination member (12) being 
famed on the surface thereof with clrcumferen- so 
tbl serrations (12a) engagaable with collet 
means (13) and, on the end thereof remote from 
the tubular housing, a second anchorage 
connectable Into the cable run and restraint 
means provided adjacent a portion of the ss 
termination member rod (12) external to the 
tubular housing (11) moveable between an 
engaged position in which a portion of the 
restraint means Is engaged wHh the termination 
member rod (12) such that relative movement 60 
between the termination member ted (12) and 
me tubular housing (11) Is restrained and a 
disengaged position in which the restraint 
means Is disengaged from the termination 
member rod (12). characterised In that the ss 


restraint means Includes a first member (30) 
located on the tubular housing (11) with a bore 
(31) co-axlal with the termination member rod 
(12) through which the termination member rod 
(12) freely extends, and a second member (40) 
located to be eccentrically retatable in relation 
to the central axis of the bore (31) of the first 
member (30), the second member (40) having a 
central bora (44) formed with an Internal 
projection (45) and being retatable eccentrtcalfy 
between the engaged position In which the 
internal projection (45) engages In the serra- 
tions (12a) on the termination member rod (45) 
and the disengaged position In which the 
internal projection (45) |9 radially spaced from 
the serrations (12a). 

2. A control cable ad[uater device as claimed 
In Claim 1, characterised In that the Internal 
projection (45) has a radially Inner face of part 
cylindrical configuration and Is formed with an 
axlajry spaced array of drcumferentlally extend- 
ing serrations (46) complementary to the serra- 
tlons (12a) on the termination member rod (12). 

3. A control cable adjuster device as claimed 
In Claim 1 or Claim 2, characterised in thai the 
second member (40) fs formed with an eccen- 
tric boss (41) having a radially outer cylindrical 
surface with an axis (Li) offset thorn the axis 
(La) of the central bare (44) of the second 
member arranged to co-act with an eccentric 
bore (37b) formed In the first member (30). 

4. A control cable adjuster device as claimed 
In Claim 3, characterised In that relative axial 
movement between the first member (30) and 
the second member (40) Is restrained by means 
of a circumferential rib (4fl) formed on one of 
the members (30,40) co-acting with a circum- 
ferential groove (38) formed on the other of the 
members (3O40). 

5. A control cable adjuster device as claimed 
In Claim 3. or Claim 4, characterised' In that the 
relative movement between the first member 
(30) and the second member (40) is restricted 
by means of a projection (47) on one of the 
members (30, 40) co-acting with stops (39a, 
39b) formed on the other of the members (30. 
40). 

6. A control cable adjuster device as claimed 
In any preceding claim, characterised In that the 
first member (30) 1$ formed with a cylindrical 
inner end portion (32) arranged to seat In en 
end portion (14) of ihe tubular housing 11. 

7. A control cable adjuster device as claimed 
In Claim 6 t characterised In that the relative axial 
movement between the first member (30) and 
the tubular housing (11) b restricted by means 
of an external circumferential rib (35) formed on 
the Inner end portion (32) of the first member 
(30) and spaced from a shoulder (32b) on a 
main portion of the first member (30) co-acting 
with an Inwardly directed circumferential rib (36) 
on the end portion (14) of the tubular housing 
(11) spaced from an end face of the end portion 
(14) by a distance slightly less than the spacing 
Detu/een the circumferential rib (35) and the 
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shoulder (32b) on the first member, the Inner 
end portion (32) of the first member being 
formed with axial elite (33) to facilitate datlecTton 
enabling assembly of the Inner end portion (32) 
within the end portion (14) of the tubular 5 
housing (11). 

8. A control cable adjuster device as claimed 
In Claim 6 or Claim 7, characterised In that the 
relative rotational movement between the first 
member (30) and the tubular housing (11) Is 10 
restrained by means of axial splines (32a) 
formed either on the external cylindrical surface 
of the Inner end portion (32) of the first member 
(30) or on the Internal cylindrical surface of Ihe 
end portion (U) of the tubular housing (11) 15 
co-acting wtth axial grooves (14a) formed 
respectively eltner on the Inner cylindrical 
surface of the end portion (u) of the tubular 
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housing (11) or on Ihe external cylindrical 
surface of the Inner end portion (32) of the first 
member (30). 

9. A control cable adjuster device as claimed 
In any preceding Claim, characterised In that 
the first member 130) Is moveable axlalty of the 
tubular housing (11) over a restricted distance 
to contact the collet means (13) and, upon 
further restricted axial movement, to urge the 
collet means 113) out of engagement with the 
serrations (12a) on the termlnatforfmembBr rod 
(12). 

10. A control cable adjuster device as claimed 
In any preceding Claim, characterised In that 
the second member (40) Is formed with an 
enlarged knurled flanged portion (43). 
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@ Control cable adjuster device. 

@ A control cable ad|uatar device (Figure 1) tor connection 
Into and tensioning of a control cable run oidudas a termination 
member rod 12 attending Into a tu&utar housing 11. Codecs 13 
biassed by a drcurntamntbJ dprlng 17 co-#ct tvfth tfarrariona 
l2aonlha rod 12»A ttsOc&J iprfng 19 acta to Indues tension In 
the cable run. Engagement of part fruotoNconloaJ faces 16 on 
the coders 13 wfth a frustttconJcaf fees 16 oci ma tubular 
housing 11 acta to urge me oouetB Into loddng engagement 
wnnthe rod 12. A restraint mean* (30, 40) serves to hold me rod 
In the extended poanlan during connocdan of the device Into 
(he cable run and is retaasad to place the device In oanrfca.The 
restraint magna Includes an axtally moveable rcasase tube 13 
located lor restricted axtal movement on the tubular housing 11 
and formed with an eccentric oountortora 37b. A bcJdng 
member ig is formed with an eccentric boas 41 located in the 
eccentric counter-bore 37b and Inwardly directed serrations* 
such (hat rotation of the loddng member through a restricted 
ate brings the derations Into engagement with the sarraflans 
12a on tne rod 12 axialty to lock tha rod. 
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together, The two bushes (5, 10) also have complimentary shapes so that 
they join by pushing together, and the housing (1) also contains a 
compensating spring (12) . 

ADVANTAGE - Suitable for automated or robot assembly, being 
rigidly joined together by simple axial movement, 
ec 
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